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CESSNA MODEL 309A and 309C - NONR CQETRACT 234(00)
Anglysis
Durdipz this yeriod all data reduction for Model 309A taxe-off and landing

tests has been compliated amd all take-off and landing tests have been replotted
for reproduction. Report Fo. 1309-3, Fiight Test Obeerved and Corrected Dats
Report bag been wiﬁtn and is noarly reedy for reieass.

Caloulation? are nov being made for use in Report No. 1309-10, Flight Test
Performence Data Report, which will contain results acd mnalysis of take-off and
lending tests of Model 30QA.

The most significant improveasnt in performance due €0 baundary layer
control (BLC) appeared in the reduction of air distance over & 50 £oot obstacla

‘Guring take-off. This hes been attrituted to differsnces in effective thrust
(thrust =inus drag) at climb-out speeds. For the cmse with ELC opersting this
speod was lower so that grester propeller thrust wae developed. In addition
the physical magnitude of drag in pounds was smiller aven though the &reg co-
afficient with BIC was greater. The overall effsct incressed the sngle of
alimb-out $o the extent that substantial reduction in air distance occured.
liodal 309C (Mydrogen Percxide Jet Pump)

The following persounel of Reaction Motorz, Ima. axrived on Jume 16, 1953.

Artihir Brukardt, Asst. Projact Eng —sar
Toanis Miw—m.ad.

Jack Siaglaton, Servies Repreasctatiive
Oabriei Ysnvary, Service Representative

Pre-installation gfound tests vere preformsd om thw 2,0, Jet puwp systes
Wmmkdm'z}. The unit vas tected for total eight winutes of
cperstion. Mo malfunciions or umsua) system cpsration was cbserved.

The unit ia now being installed in the aivplase fior lTiight test purpoess.
{Referencs Phstograph #5) The followiag items remmin to Ye complated before
this airplane is resady for flight test:
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CE3SHA MOIEL 31GA - ROMR CORIRACT 350(Q0)

Azalysis
The anaiysis of eleveior dsflestion requirad o lend indiceted that

considsrable modification to & stapderd L-19 teil will de required. The
eaputations shev that {his present tail has insuliicisat power to 3-_96&1‘.

the airpiame with flaps full dowm and ailercns drocped. This &ifficuity has
bean ;xperiencod with the Cessod Model 3094, sxd is belng corrected om taat
airplenc by adjustsent of hirisontal stabilizer incideste and & sl ineresce
in elevetor ares. Dus o considersble isryger pilching moments expssted from
the 31%4 XL vwing the simpis changes vikich are being »ade 4o the 305 tail weuld
not ve sufficient.

Binee the asrodynsmic and structural design of an emtirely nevw marizostal
tail is expensive sad Vime sonswming, & Cessas Model 170 varisdle incm:iﬁm
horisa;xtal tai) vas considered. It was found that th: use of this il alieviated
the prodlem considerably, and steps are usdervay to imcorporate it om the 31GA.
Bren with this improved tail it may become necessary to add elevator zves sad
impose nev limitatione on the forvard center of gra.ity loeation., Thene factors
will be resclved during preliminary flicht ‘\'fem

I% shonld be noted that all commubtations have been based upor the standard
Aowrumsh snd wake lssation chacts (NA'A APR LAT16 and WACA TR 6k8). Some
question exists as to the validity of these ckarts for wings developing the
high lift ecefficients assoclated vith BIC (or clroulatiom coatrol); thereforw,
ip 211 cases where downwash sagle end dynemie pressure in the vake were l.:stimud
the resultc ruist be eonaideref prelimipary. Verification of these asmmptions

ie meeded wot omly fer specific application {0 tha Cesenn Model 3104 but elso
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Tor uss in the generml field of BLL atrursafi. Mamy of the unimowm fnctgrs
can da =stablished b wind tuarnsel tests of & three-dimemsional EIC métl
with ard vithout horisomtal tail and with and without groumd ‘board.. Simse
neither the time nor the funds currently exist for performing such tests on
e mdal of the 319A tiﬁs problem will be worksd cut during preliminary flighet
tests.

Increassd 7ing thickness sod a chatgs in planfarm, from the wing used ca
the L-1GA, mecessitates the uae of & now wing strui om the 319A, Drewing
12319-22, Wing Strut Asse®ly, showing the new strut cxplete with new eed
fittings, bas been relsased to the shop.

I2 was decided to use fiber glass wing tips on the Molel 31?-% Tais 4e-
cision was reachsd after comraring the cost of both meixl and fiber glass parts,
The soct of the fiber glass tips ir apr.cxtmately one half the c2st of alumimm
tips. Drewing 12315-21 Wing Tip Assemdly, shows tke comstruction and ims’allation
dctzils for these tips.

All structursl modifications to the center section of the airplmme : fuselage
are choym un drowing 12319-7. These include A mew rear sper ofrry-tlora, visfow
mdifieations snd nev wing fairings,

With the corpletion of drawing 12319-20 Fisp Instsllatton, ths fiep rii
coztours have boen oldsl to 12319-15 Wing :oft.

Potk 42e flap drwving &l drawing 123.19‘-22 ileron Installetion will shew
rot omly the coutrol.surfases, but also coatrol llukages required for the proper
operation of thees suriecas. '

Kodel 310A fusl tank installatiom inciundes the detalls of tank mexmufecture
88 wvell a3 3 schemmiic of the entive Puel sysiam=. 7als drawing is finished snd

CUBFPIIERTIAL
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Expsavage installatién, arsing 12319-23, has been stzrted. This dreving
will show the installation of the cumplets Mogel 180 empemnege asgewbly on the
3154,

Shop

ALl strustural ccswonests of the wisgs, forvard of the rear spar have been
muufectured. These parte are mov in ths process of asoeably. (Reference
Protogrephs 2 end )

Work am the som%rol swrfaces has been started. To date forw bloeks for
foéngmfmuw-mmmmmmm. hs soon as possitle
form blocks for the ailercs rids will be made.

Tho fuel tanks for the wisgs are mearing campletica (Keferease Fwtogragh
43}, The Jiller meck and fittiag remmin to bo installed. Wihsn thesc items
minshlhdthohhvinbomm_mudwmimlmd&Smi.

Re-wark of an L-19A fuselsge has been started. Lo &atu the new rear spur
carry-thrm snd the required vindov modificatisas hsvs Seea compueted.

Btatic Test

The engize maunt t0 be useld on the 3154 vas static tested to 1006 design
Mfsx—ﬁlfwemdum. ¥o wraanwnt set vas ondountersd so it was de-
clded 0 uss the test ongine movat on the sirplene inctesad of coustructing a
Jev omy for thm purpcse. {Reference Fhotasrsmk #31)

Moek-Up

Pests, required to furaisk design imformation for the full scale 315A
mti&het,bwhqml«%dmmwmmmm-@.
m:la:nmm,m?matimam“mmmvmmm
morm.‘mmtﬁmgnwinbcgu:ns soan a2 possihls, (Refaremce
Flaotograph #4)
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Curreat Status ¢f Purciased Parte

Axial Fan

#
Hr. C.P. Jexkizs, Assisiant Chief Emgiwmeer, Joy Mmufacturing Co., Nev

iphis, Ohio, now advises that Cosgna can expoct delivery of ihe axial
msmmniswmawﬁ 1953. Joy also has rcquested tesporary
loen of ome Kydrsulic motor to conduct performesce t2st2 ca the fan umits,
Arrangemants hove been made with M. Willisam Mein, Jr., of Vicker's to supply
Joy with ons of the uaits %o be purchesed by Casens.
Hydrsulic Pumo snd Motors
Vicker's m.,&ws,‘memmmmmmzyt& Bvérenlis
pap directiy; however, they di4 losate pumps in Hevy teramimel stock vhich
m,notdinctlyusimdutWiﬁe.mam..mm;ofﬁimmmmh

tarough Mr. M.R. Lijmes, Resident Representative, has obtoined indefinite
loen of two of thess PEmS. They &re to be forwarded te Vicker's for imspea-
tion before usage.

Fiss) 4deaign of the lydreulic system is being completed, and receipt of the
lime d4sgre= from Vicker's is sxpected before 20 July 1953. Originally, Visker's
indicaini that delivery of all system compomerts would be echieved &y carly
July; however, 2aley hus beuwa csused by insaility to supply the pump, end

reselt indications are that scad ﬁiffimlty‘n_vhc-xpggteé_wi& dslivery of
the motors. As a result, et the present time, no definite delivery date cen
s confirmed by Vicker's.
Eagioes
Y The emstee srovided with specisl gsars for & lydremlic pamp drive 4s
BOW expected to Lo dslivered Aurisg the week of 3 August, 1553. Delsy Wy
Centinentsl Motors hes beea due to proqurexsnt of the gears,
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Propellers

Final arrangements for the delivery of two propellers hss been completed
with Hartzell Fropeller Company, Piqua, Ohio. Both propellers are tc be flight
testnd and one returned without cost. Delivery to Cesssa s schedilsi for the
weok of 13 Jjuly, 1953.

Migcellanecus

Plana for bench tests of varicus methade for EIC power truasmission,
other than Yydraulic, have been altered comsideredbly since the time of last
reporting. The electrical system has been sbandoned after discussion by
Cesena personnel with Major J. Willcox (OMR), Mr. R. Putnes sad Mr. J. Besck
(0ffice of the Chief of Transportation, U.S. Armmy). The Zevelopment cost of
the solid propellant system propossd l':y General Electric Cc\:upuv exceeds the
finaxcial limitations of the present contract. Therefore the following cotpanies
wvere invited to make propoaéls of solid and liquid propellant m gozerator
systems utilizing ex;ating trbine wheels:

Ame.aeaz‘ch ’»‘;tg'. Co., Los Angelics, Californis
Turbo Productes Ixc., Fesoima, California
Asrojet-General Corp., Azusa, California
Reactlion Motors; Ine., Dover, liew Jersey

Preliminary survey indicatles thet several light weight, compact package
Dover units have been daveloped for missile gpplication. I% is possible that
at least two can ‘f.-a afapied o0 our neesds r.s' turbo-fan units.

Persounel

During tais period three additional engineers have beem added to the
emalysis section. Thelir full time activities will be devoisd to the Cessns
Modele 309C {kvdrogen pexoxiﬁe Jet rump) and 31%24. Educetion and experisnce

of each men is 22 follovwat
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Hame ¥rs. of Colliege Degree Yrs. Engr. Experience
Gordon Luossen 3 31ife ——— 1/2
Dean Johneon 5 B.3. (Aero) i/2
John Smith L B.5. (Aero) 1/2
Irips

Mr. A. §. Petzoff and Mr. J. W. Fisher visited Washington, D.C. on June

22 and 2%, 1953. The purpose of the trip was to attend the IAS symposium on

bourdary layer control beid the 24th, In addition, on }J\sm 23rd & conference

was conducted st the offices of the U.S. Army Chief of Traasportstion. Attesd-
ing, in addition to Ceesna personnel, were:

Majer J. Willoox, ONR

¥, R, Putnam, U.2. Army

Mr. J. Beach, U.S. Ammy

M. K. Rasak, University of Wichite

Mr. Putnam and Mr. Beach disclosed a plan for am oriemtation lecture to

be preseated bdefore Lrmy perssonel at sowe date prior to demomstrstion of the
319A. This net with agreemsnt by Cessma, and the lecture dzts will be eztsd-
lished vhen’a firm initial fiight date is known. It wae felt that the time
period betweem lecture aud demonstration should be as skort as possible. Final
delivery éate of all purchased parts fixes tbe initial flight date, and & is

expected to be amhliahod by the week of July 20, 1953.
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